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RRAIDED MINIMALLY INVASIVE CHANNEL 
FIELD OF THE INVENTION 
The piesenl invention relates to channels of nrimmally invasive medical tools, such u 
cadtoters and endoscopes. 
5 BACKGROUND OF TBE INVENTION 

In niiniinally invasive pxocedutes, a cadieter^ endoscope or otter elongate probe is 
inserted into a patient cavity, for diagnosis and/or treatment In order to allow msertion of &e 
elongate probe into the patient, the probe sbould be flexible, but strong, in order to resist 
stretching under tension and coUapsmg under compression. In addition, tte elongate probe 
10 should be kink resistant Also, in some cases it Is desired that flie elongate pxobe transfer a 
torque applied at its proximal end to the distal end. 

U,S. patent 6,554,820 to Wendlandt et al., the disclosure of which is incorporated herein 
by reference, describes a composite medical tube that includes one or more coila and braids, 
which strengthen the tube. The braids and/or cofls are embedded, at least partially, b an 
15 elastomeric material A smooth inner layer formed of Teflon or a silicon based material is 
disposed oa the radially inner surface of the channel so that medical tools inserted in fee 
channel are surrounded by a smooth surface. 

U.S. patent 6,440,124 to Esch ct aL, the disclosure of which is incorporated herein by 
reference, describes a detiveiy catheter formed of inner and outer tubes, wMch in one 
20 embodiment has an inner braided shaft Additional ca&eters having a braid embedded withm a 
tube arc described, for exanq)le, in U.S. patents 2,437,542 to Krippendorf, U.S. patent 
6,143,013 to Samson et al., and U.S. patent 4.425,919 to Alston et al, flie disctosmes of which 
patents are incorporated herein by refer«ice. 

Some of these probes define a working channel tbough which medical tools and/or 
25 liquids may be deliv^ed to a body cavity at the di^ end of the elongate probe. The woridng 
channel is vsed, in some cases, to lead tools to a treated location in a patient The hmer surface 
of die working channel therefbze needs to be sltppery in order to allow smoodi leading of tools 
to the distal end without getting stuck along the way. in order to be slippery, die material of the 
inner sur&ce needs to be hard, a requirement thai contradicts the need of the probe to be 
30 flenble. En some cases, therefore, a relatively rigid plastic extrusion tube, for defining a 
working diannel, is mserted into the elongate probe after the elongate probe is tocated in the 
bo^ cavi^. This solution leng^ens tlie minimally invasive procedure and is not always 
feasibl . 
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In some cases, the working chaxmel is used to apply suctbn to the treated location. The 
woiking channel tfaetefoie needs to be stiong enou|^ so as not to collqjse due to the suction. 

Some elongate probes are not dedicated for a single task, but rather can be used for a 
plurality of different tasks. Vtsc example an endoscope may have^ in addition to a camera and 
S winog therefore, a wotking channel for introducmg liquids to wash a window of the camera* 
The working channel is defined by an auxiUaiy tube, whidi may be located in the endoscope 
while the endoscope is insotedinto thepatioit otmaybe inserted into tte endoscope after the 
endoscope is widiin die patient 

hi order to avoid contamination, disposable sheaths are used to cover elongate probes 
10 hiserted into the patient hi some case» &b sheaths include a tube that defines a w(»king 
channel. Disposable sheaths are generally very floniy and require a working channel of 
complex construction m order to ^ply suction and/or deliver medical tools. 

U.S. patent 6,293,909 to Chu ct aL, Ae disclosure of which is incoiporated herem by 
refbrence, describes an endoscopic asembly covered by an expandable braided mesh sheath. 
IS The expendable mesh sheath may be expanded in order to andior the assembly in a body 
cavity, take samples fiom die patient and/or dilate a strictaxe hi the body cavity. When desired 
to r^lace an ^dosoopc located within the mesh sheath while the shealh is in a patient, the 
endoscope is removed irom the mesh sheath, the medi sheath is e^>anded to make room for 
insertloo of a difibtent tool, such as a bottgie and the other tool is fiien inserted to the mesh 
20 sheath. 

SUMMARY OF THE INVENTION 
An aspect of some embodiments of the present mvention relates to an amdliaiy tube, 
for defimng a woikmg channel, formed at least partially by a braid or mesh. The auxiliary tube 
is used together with an elongate probe (eg., an endoscope or catheter), such that during use, 
25 the auxiliary tube is withm the elon^te probe or along side the elongate probe. In some 
embodiments of the invtoitioo^ die tube defining the woddng channel is lo^^ted ofT-axis finom 
the central axis of the a^embly. Optionally, the tube is included within an outer sheadi or odicf 
external tube that encompa^es bodi die auxiliaiy tube and die elongate probe. 

The auxiliary tube is either inserted into the patient together with the elongate probe or 
30 aitar the elongate probe is properly position^ dirott^ a channel defined by the elongate 
probe. 

An auxiliary tiibe comprising a biaid, is made in accordance with embodhnoits of the 
mvention, sufficiently strong ladiaQy so diat medical tools can be passed safely through the 
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tube without risk of niptute of ihe tube, wbile still being flexible due to relative movement 
between the strands of the bnid. The flexibility is desired especially in those embodiments in 
\^^h Ae auxiliary tobe is ins^ed into the paiient toge&er with the elongate probe, so that the 
overall probe assembly inserted into the patient is easily maneuvered and causes less trauma Co 
5 body cavities. In addition, even if the braided tube coUiqpses it can still be used for passmg 
fluids, e,g., for suction, due to the volume between the strands and/or the volume of aa outer 
channel in which it is located, which is held open by the strands. Defining a woildng channel 
by a braided cube allows^ in accordance with some embodiments of the invention^ for easier 
collapsing of the tube when not in use, for limiting the cross-section of an assembly iiududing 

10 an elongate probe and the workmg channel during insertion mto the patient 

In some embodiments of (he inv^tion, the braided auxiliary tube is located within a 
channel defined by the elongate probe or a shea& covering the probe. In an exenq)laiy 
embodiment of the invention, the elongate probe is surrounded by inner and outer sheaths and 
the braided tube is located between die sheaths. The braided tube is optionally a relatively 

IS durable structure positioned within an external channel defined between the sheaths. The 
braided tube thus prevents collapse of the channel, while it is used Altenoatively, even when 
the braided tube collapses the dbannel of the braided tube is not totally blodced, due to (he 
braided structure. When the braid is not fluid-impetvious. fiie advanta^ of Ihe firm structure 
of the tube is eiyoyed, while sdll enjoying the larger cross-sectional vohune of the external 

20 channel, fox example for suction. 

An aspect of some embodiments of die invention relates to passing mecUcal tools into a 
body caviQr abng walls of a woddng channel defined by a tube whose hmer surface reflecta 
the texture of a braid of ttie tube. Although a biaid texture may be less dedred than a flat 
plastic cxtrufiioop for inserting tools, die advantage of using a braid whidi is resilient and 

25 flexible itiiile still being slippeiy outwei^ the disadvanta^ of die braid texture. 

Optionally, die inner surface of the tube is formed of an uncoated braid, so diat the 
strands of the braid are allowed to flex fireely relative to each odier. 

In some embodiments of the mventioi), a braid is inserted into a probe d^annd already 
located in the patient, to provide a Iming required for better mscrtion of tools. Abemativdy, a 

30 braided tube is mserted into a relatively large channel after the large channel is already looted 
in body cavi^ in order to better define die channel 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Exemplary non-limitmg embodiments of the invetition will be described with reference 
to the following des^tion of the embodiments, in coigunction with the figures. Identical 
structures* elements or parts which appear in more than one figure are preferably labeled with a 
5 same or similar number in all tiie figures in wbidi they ai^^» and in which: 

F^. 1 A is a schematic side view of a sheadi a^embly indudhig a braided tube defining 
a working channel, in accordance with an exemplary embodiment of the presmit invention; 

Fig. IB is a cioss-sectional view of the sheadi assmbly of Fig. 1 A, in accordance with 
an exemplary embodunent of Oie present sivention; 
10 Kg, IC is across-sectional view of the $heatfa assembly of Fig. lA, in a closed state, in 

accordance with an exemplary embodiment of die present inventtoi^ 

Fig. 2 is a schematic illusttatioD of a braided tube, in accordance with an exemplary 
embodiment of the invention; 

Fig. 3 is a schematic cross-sectional view of a sheafli assembly, is accordance with 
IS another exeo^Iary embodiment of Ibe tovention; and 

Fig. 4 is a schematic cross-sectional view of a shealh assmbly, in accordance with still 
another exemplaiy embodunoat of ibe invention. 

BETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 
Figs. lA and IB are a schematic side view and a cross secdonal view of a sheatil 
20 assembly 100, in acccHtdance with an exexnpldiy embodunent of the present inventiQn. 
Assembly 100 optionally includes an anmilaily internal sheath 102 adapted to receive an 
endoscope and isolate die endoscope from the enviranmeni An external sheath lOS, having a 
larger ciccumferenoe Sian ktemal sheath 102, optionally sonounds internal sheath 102. A 
braided tube 114, ^ch defines a workmg channd 112, cptionaUy runs along internal ^eath 
2S 102, within external sheath 108. In some ^bodunents of tiie invention, channd 1 12 is used for 
introdudng tools to fliie distal end of shealfa assembly 100. Altematively or ad^onally, 
channei U 2 is used for qiplylng suction and/or for introducing fluids to the distal end of sheath 
assembly 100. Channel 112 may have substantially any inner diameter suitable for its task, for 
example a diameter of about 2 nun, which is conventional in the art 
30 Braided tube 114 is optionally used to provide a working channel within the volume 

between shsatiis 102 and 108. The use of a braided tiibe 114, rath^ than a plastic extruaon 
tube for example, provides for both flexibility and resilience due to the relative movement of 
strands of the braid, while still providh^ relative rigidity. The flaibiliQr allows eader insertion 
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of 1^ tube 114 into the patient, either together «itli assembly 100 or after tHe assembly is 
wiihin the patient Tube 1 14 optionaUy provides a slipp ry inner surfiwe to feciUtate easy 
insertion of tools. In addition, tube 114 has rigidity (e.g., radial strength) which provides some 
resistance to coUapse of tube 114 which would block channel 112. b addition, even if tube 114 
5 coUapses,thevohmiebetweenthestrandsoffl.etubewoddstiUalh)wpa«^^ 

(he tube and/or in a chamiel between Aealhs 102 and 108 hdd open at least paitMy by to^ 

114. Fig. IC is a schematic croswectional ilhistnition of shealh assembly 100 in a folded 
position, in accordance with an Biemplaiy embodhnent of the invention. It is noted that the 
elements in Fig. IC are shown out of scale, for cbiiiy. During insertion of an endoscope with 
10 sheath assembly 100 into a patient, braided tube 114 and externa ahealhW^ 

folded around totemal aheatb 102. such that the crosMectioiial area of an endoscope with 
sheath assembly 100. during insertion, is not substantially enlarged by the inclusion of external 
sheath 108 and braided tube 114. 

Kg. 2 is a schematic view of braided tube 114, in accordance with an exemplary 
15 embodlmcnt4)ftbepresentinvertion.TW)ell4compiise5aphnaIityof5^^ 

a first direction, woven into a phmdity of strands 206 in an opposite direction, forming a meah 
structore. In anexemplaryembodimentofthc invention, braidedtube 114 includes between 24- 
48 groups of stiamis. for example 36 groups of stramis. Ue number of strands used is 
optionally selected acconUng to the desired flexibi% of t^ 
20 fa«,erlumenofthetobe.Mten>ativefyoradfitionaBy.aivotherbn«dBtmctorelm^ 
for use m eatheters. endoscopes, elongale piobea or other devices may be used. 

In some embodhnents of die taveoJian. the inner surfece of braided tube 114 is rough. 
fonowingthebraidmg5tn«*are of irtrands 204 and 206. When braided tubelMisbert 
body cavity along with sheath assembly 100. the braided inner surface of tnbe 1 14 prevents 
25 medical toob and/or other accessory devices passing in channel 112 fiomg 

iinwi waD of the tube, since there is less contact area between the passing tools ami 4^ 
TOdk and hence fl«« is less drag. OptionaUy. the material of the braid has a lower M 

coeffiricnt than sheath 108, to further facilitate the passage of tools through channel 112. In 
some embodiments of the mventton. for aimpEcity of production, the imier surface of braided 
30 tobe 1 14 is not coated, such that tools passing through the chamiel directly conlact strands 204 
and 206. Ahematively, the imier surface of braided mbc 114 is coated with a very thin coating 
layer, which does not substantially affect the inner suifece texture of braided mbe 114. The 
coaliiig may mchide. for example, polymeric coatings and/or oils which enhance hibricity. In 
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some embodiments of flic mv ntioa. the coaling is siifficieotly flexible so Ihal flie entire tube 
flexes together. Altetnatively, flie coating is only loosely connected to the braid, so that the 
coating does not break when the biaid is collapsed. Altranatively to an ontw coating, the inner 
surface of braided tube 1 14 is covered with a coating that provides a smooth inner smfece of 
5 the walls, when required to enhance kink resistance at the expense of flie advantages of having 
an innerbraid texture with strands that move independendy relative to each odier. 

The coating may make braided tube 114 liquid unpervious, so that Hquids passing 
within channel 1 1 2 do not peaeirate flie walls of the tube. » is noted, however, that as discussed 
below, in some embodiments of flie mvention. the walls of braided tube 114 are purposely 

10 pervious to liquids. 

External sheafli 108 optionaUy includes a relatively fldn and flexible material so that it 
only minimally adds to Am cross^sectional area of (he sheafli assembly when it is mserted into 
flie patient to addition, flie flexibiUly of external sheafli 108 allows it to be expanded onto 
walls of 8 body cavity in vrtiioh assembly 100 is located, in a manner whiob conforms wifli tt» 

15 shape of flie body cavity. 

Braided tobe 114 optionally inohidfis a more rigid material flun external sheafli 108 so 
as to define a channd of a required shape, according to tiie micndcd use of channri 112. 

use of a rehitively resilient tube to define a woddng diamicl allows relatively easy introduction 
of medical tools into flie body cavity, wrfliout special means hitcnded to prevent collapse of 
external sheafli 108 onto flie tool and/or twisthig of flie tool around totemal sheafli 102. In 
addition, absent braided tube 114, ^ea external sheafli 108 is paitiBlly connected to internal 
sheafli 102, tools introduced hi flie volume between mfannal sheafli 102 and external sheafli 108 
may stuck in edges where flie sheafliB are connected. 

in some embodiments of flie mvention, external sheafli 108 comprises an elastic 
25 material, such as potyunsfljane or polyvhiylchloridc wifli a snfficiendy large amount of added 
plastieizer, fliat can bend Imigitudinally around comers while flie sheaflied endoscope is 
mserted into flie patient Strands 2M and 206 comprise a more rigid, non-elastic plastic 
material such as polyester, Polyefljylencterephtahrte (PET), polyvinylcMoride wifli a relatively 
smaU amount of added plasticizer. or a very fliin (e.g.. between about 0.05-0.1 mm) layer of 
30 Tefion or Polyefliylene. In oflier embodiments of flie invention,'«Jrtemal sheafli 108 comprises a 
more rigid material and accordingly strands 204 and 206 cwnprise materials more rigid flian 
external sheafli 108. Further alternatively or additionally, braided tube 1 14 has substantially flie 
sameiigidity as extemal sheath 108. 
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la an exenqilaiy embodiment of the invention, strands 204 and 206 comprise polyester 
strands wiib a diameter of about 0.001 inches, such Oiat braided tiibe 114 has a wail thickness 
ofaboutOJ-0.4nim. 

Altemadvely to all of strands 204 and 206 having a same structoie, different strands of 
S braided tube 1 14 have a different tldckness and/or roataial composition. 

In some embodiments of the invention, strands 204 and 206 are tightly braided, without 
leaving substantial spaces between fte strands, so tiiat tube 114 is liquid impervious ot to 
substantially limit ^ fluid exchange between die intedot and exterior of tube 1 14. Optionally, 
tiie spaces between the strands axe smaller than the tool or tools to be passed through tihe tube 
10 114. These embodimrats m especially useM when tube 114 is primarily used for mscrtion of 
tools. In some eoibodiments of the invention, tube 1 14 is coated on its external surface widi a 
fluid itnpenrtous coating, to prevent escqie of liquids passed tfaiou^ channel 112. Such 
imperviottsoess for liquids is useful to piGvent conlaminfldon of the endoscope in case inner 
sheath 102 is rqitured. Alternatively or additionally, tiie internal surface of braided tube 1 14 is 
15 coated 

In an alternative embodiment of the invention, strands 204 and 206 are loofiely braided, 
leaving open spaces between adjacent sbands. Jn accordance with this alternative, braided tube 
1 14 may be used to keep external sheath lOS separated fiom internal sheath 102, so that suction 
can be applied to and/or liquids passed through fte volume between the sheaths, without 

20 external sheadi 108 collapsmg onto intern^ sheath 102. 

The cxtM to whicb braided tube 114 separates channel 112 fiom the area external to 
the tube may be flie same over the atire lengdi of die tube or may vary along the tube. For 
mmph, different coatings (including no coating at all) may be used for different longimdinal 
potdonfi of the mbe and/or the tightness of die braid may vary along flie lengtii of the tube. 

25 In some embodiments of the invention, bruded tube 114 is formed in a non-sdf- 

collapsible mMffler^ such that once opened channel 112 does not dose imless a force to induce 
tiie coUspse is 9|^iied to the channel For example, the mat^ of braided tube 114 may be 
deionned in a predetemiined shape, such that it does not coUq^se after being unfolded. 
Optionally, braided tube 1 14 is deformed over its entire lengOt Alternatively, bi^ded tube 114 

30 is deformed in one or more locations along its length, which locations are sufficient to prevent 
collapse of chsnnd 112. Furdier alternatively, stent-like structures are embedded widiin 
braided tube 114 along its length and/or are altadied to its outer surface, in order to prevent 
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collapse of tube 114 after it is unfolded. Further ahenwtivBly, braided tute 114 u fonned ia a 
self-colUvs»ble manner, sach Aat ui*ctt not held open, duumel 112 doses. 

Alternatively to inckding a single braided tube 114 between inner sheath 102 and outer 
sheath 108. in some embodimenls of flus invention, a titarali<y of braided tubes ate provided 
5 along sheath assembly 100. For example, one or nroie tubes may be used for tool insertion 
while anfl&er tube is used for suction. Further alteniatively or additionaUy, one or more non- 
braided tubes (or a tube induding an inner braid that does not affect flic inner surface of the 
tube) are included in sheafli assembly 100. hi some embodiments of flic invention, flie vohiroe 
between inner sheath 102 and extenial shealh 108 is nsed as an additional channd. 
10 hi the above descr«)tion external shealh 108 and braided taibe 114 are described as 

being in a collapsed state, while sheafli assembly 100 is inserted into flie patient in oflier 
embodiments of flie invention, only ertanal sheath 108 is coDapsed during flie msertion into 
the patient, while braided tube 114 is open or partially open. Furflier dtemativdy, ndflier of 
external sheaifa 108 or biaided tube 114 is collapsed while sheafii assembly 100 is insettBd into 
IS the patient 

Eg. 3 is a schematic oross-sedional view of a sheafli assembly 300, in accordance wifli 
an exemplary embodiment of flic invention. In flie embodiment of Fig. 3, a mam sheafli 302 is 
devised to receive an endoscope. An additional braided tube 304 defining a channd 306 is 
mounted on a side of main sheafli 302. fa some embodhnenlB of flie invention, flie widfli dong 
20 which main sheath 302 and braided tube 304 arc comieded ia rdatively wide (e.g., dose to flie 
diameter of diannel 306). Altemaflvdy, flie widlh dong whidi mdn sheath 302 and biaided 
tube 304 are connected is idativdy narrow, dlowing bofli sheadis ta define round diannds. In 
some embodimfiota of flie invention, channd 306 is dedgned to have a flim cross-section, for 
ej^ple wifli an ellipticd shape, sttdiflut a relatively large diannd cross seotiond area can be 
25 adrieved, witiiout extendmg too 6r away from flm body of flie endoscope. Optiondly, during 
insertion, braided tdje 304 is folded or pleated, so as to nrimmize flie cross-section of aaserably 
300 during insertion to the patient 

In fliis anboiEment, tiie conddcrationB on flic extent to iwhidi brdded tube 304 
sepaiates channd 306 fiom its exterior may be difeent fijom flic considerations regaidmg 
30 braided td)c 114. as brdded tube 304 is not snrreimded by an extend dieaflLWhe^ 
example, braided tube 304 is used far suction, it is desired fliat braided mbe 304 be fluid 
in^Rviovs, so fliat flie suction readies flic distd end of diannd 306. 
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Fig. 4 is a cross-sectional view of an endoscope sheath assembly 400, in accordance 
with an exemplary embodiinent of the invention. Sheafli assembly 400 comprises a sheath 402 
shs^ed and sized to receive an endoscope (not shown) in a channel 404. In addition, sheath 402 
defines a worldng channel 408. In order to allow for easier insertion of tools through working 

S channel 408^ a braided tube 410 is positioned within working channel 408. Braided tube 410 
provides a resilient stnicture which reduces the chances that channel 408 will collapse. 
Optionally, braided tube 410 is not connected to woridng channel 408 but is rafher k^t in place 
due to its being wiifaln tiie woddpg diannel 408. Alternatively, braided tube 4 10 is connected to 
worldng channel 408 by an adhesive or any other suitable cotqpling means. In addition, a 

10 limited amount of suction can be applied tiuoug^ the spaces between the strands of braided 
tube 410 even if the braided tube collapses. Purtbemsore, as discussed abov^ braided tube 410 
prevents tools passing fluoug^ working chamiel 408 fiom puncturing dieath 402. 

In some embodiments of the invoitira, braided tube 410 is located witiiin woddng 
channel 408 vAien sheatii assembly 400 is inserted into tiie patient Aftemathrely, braided tube 

15 410 is ioscrted into working channel 408 after assembly 400 is positioned wi^ 

some embodiments of tiia invention, in accordance with tins altemative, any of die methods 
known in the ait may be used to aid m leading braicted tube 410 mto working channel 408. hi 
an exetq>laty enibodim^ of the mvention, braided tube 410 is associated widi a dove tail and 
sheath 402 defines a respective notch for receiving the dove tail, as desciibed in U.S. 

20 provisiimal patent apptication 60/491,971, filed August 4, 2003, titled "Sheath with Channel 
for Endosccqpe**, die disclosure of whidx is incorporated hexein by referenoe. The dove tail may 
be braided along witii tube 410 and/or may be connected to die braided tube with an adhesive. 

Altiioug^ woikmg channel 408 is shown as completfaig a dicular cross sectional shape 
of sheath ai^embly 400, aheatb assembly 400 may have any other shape. For example, channel 

2S 404 ibr receiving the endoscope m^ have a cucular sbq>e, while working channel 408 bulges 
out of die circular shape. 

Althou^ the above desoqition lehtes to a sheath assembly for an endoscope, tiie 
dieath assanbhes of the present invoition may be used with any other elongate probes, 
including dtrasound probes, catheters and ofiier medical devices. Furthermore, tiie braided tube 

30 of the present invention may be used along witii an elongate probe itself, ratiier than a sheatii. 
For example, in the embodiments of Fig. 1 A and Fig. 3, the internal sheafh may be iqplaced by 
a catiietcr, not necessarily covered by a sheatiL 
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Furthennore, a braided working tube, with or without a leading element (e.g., a dove 
tail), may be used together with substantially any shealh or non-sheathed medi(^ probe. 

It will be appreciated that the above-descnbed methods may be varied in many ways, 
mcluding changing sizes and matRrials used in forming the elements of die sheath assembliea. 

5 For example, (he braid^ tubes of tfie present invention do not necessarily have a cnxailar cross 
section, and may have other cross section shapes, such as elliptical. It should also be 
appreciated that the above described description of m^hods and apparatus are to be interpreted 
as including apparatus for carrying out &e methods, and methods of using die apparatus. 

The present invention has been described using non-limithig detailed descriptions of 

10 embodiments thereof that are provided by way of example and are not intended to limit the 
scope of the invention. It should be understood that feahues and/or steps described with respect 
to one embodfaneat may be used with o&er embodimrats and that not all Pediments of die 
invention have all of the featutes and/or steps shown in a paitieular figure or described widi 
respect to one of the embodimenla. Variations of embodiments described wiU occur to persons 

IS of the art Fur1hermoFe» the tenns "comprisct** "jnchide," "have** and their conjugates, Aall 
neafli when used in flie claims^ "including bnt not necessarily limited to." 

It is noted diat some of the above described embodiments may describe &b best mode 
contemplated by Que inventors and ttciefore may include stiucture, ads or details of structures 
and acts that may not be essential to die mvenlion and which aie described as examples. 

20 Stmotorc and acts described hetcin are rqplaceable by equivalaxts which porimm the same 
Amctimv ^ven if the stmchire or acts are dilGferent, as known in the art Therefore^ the scope of 
the invention is lunited only by die elements and limitations as used m die claims. 
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CLAIMS 

1 , A probe assembly* comprising: 

an elongate tube for insertion into a body eavi^, having a longitudinal central axis; and 
a braided tube comprising a bniid, coupled to tixe elongate tube, widun the elongate 
S tube or along side but not snnounding tiie elongate tube^ ^vh6rein a centra! longitudinal axis of 
the elongate tube does not coindde with the central axis of the braided tube. 

2. An assembly according to claim 1 , wherein the elongate tube comprises a catheter. 

10 3. An assembly according to claim 1. wherein the elongate tube coinpriaes an endosTO 

4. An assembly according to claim U wherein the elongate Cube comprises a sheath 
ad^ted for isolating an elongate piobe from a patient's body. 

15 5. An assembly according to claim 1, wherein the inner surface of the bmided tube has a 
texture of the braidL 

6. An assembly according to claim 5. wherem (he inner surface of the braided tube 
oominises an nncoated braid surfece. 

20 

7. An assembly according to daim lyComprismg a sheath adapted to receive the elongate 
tube and the braided tube adjacent each other. 

8. An assembly according to claim l^comprlshig an internal sheadiadqjtedto receive the 
25 elongate tube and an external sheadi surrounding the mtemal sheath, wherem the braided mbe 

is located between the internal and extecual sheaths. 

9. An assembly accordfa^ to claim 8» wherem the braided tube is more resilient than flie 
internal and external sheadis. 

30 

10. An assembly according to claim 8, wherein the braided tube is pervious to liquida. 
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11. An assembly according to claim 1, wherein iht axis of die braided ^e is located 
outside die elongate tube. 

12. An invasive probe assembly, comprismg: 

5 an elongate tube for insertion mto a body cavity; and 

a braided tube having an inner sudace texture following a braid of the tube» coupled to 
the elongate tube» within the ebngate tube or along side but not surrounding the elongate tube. 

13. An assembly according to claim 12^ wherein the braided tube is substantially liquid^ 
10 impervioiis. 

14. An assembly according to claim 12, wherein the braid of the braided tube has holes 
between strands of die braid 

15 15. An assembly according to claim 12, wherein die braided tube is more flexible dian the 
elongate tube. 

16. An assembly according to claim 12, wherein die braided tube can apply suction along 
its length even m a collapsed state, due to spaces between strands ibnning die braid. 

20 

17. An assembly according to claim 12^ whereb die bmided tube comprises a non-braided 
coating on its extemal sur&ce. 

18. An assembly according to claim 12, wfaereb (he braided tube comprises a non-braided 
25 coating on its internal sur&ce. 

19. An assembty according to claim 12, wherem die braided tube does not have a noo- 
braided coating on its internal surface. 

30 20. A mediod of performmg a medical procedure, comprising: 

inserting a tube comprising a Inaid in a folded state into a cavity of a patient; 
opemng die tube with the braid widdn die cavi^, and 
passing a tool <»: fluid Hbtougi die opened braided tube. 
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21 . A mediod of pafonmag a medical procedure, comprising: 

providing a baided tube having an inner surface texture following a braid of the tube; 
inserting the braided tube into a cavity of a patient; and 
5 passing a tool or fluid through die braided tube while it is in the cavity, such diat the 

tool or fluid impinge on the inner surface of the biaided tube while being passed Qnoug^i the 
tube. 

22. A method according to claim H, ^^cein passing the tool or fluid comprises passii^ a 
10 fhud. 

23. A mediod according to claim 22, wherefai passing the fluid comprises £q;>plying suction. 

24. A mefiiod accordmg to claim 22> wherein passing the fhud comprises inserting a liquid 
IS throu^flie braided tube bto die body cavity. 

25. A probe assembly, comprising: 

an Ungate tube for insertion into a body cavxt}^ and 

a braided tube comprising a braid, coupled to the elongate tube, within the elongate 
20 tube or along side but not surrounding the elongate tube, wherein the braided tube is moit 
flexible than the elongate tube. 

26. A probe assembly, comprising: 

an elongate tube ibr insertion into a body cavltj^ and 
25 a braided tube comprismg a braid, coxspM to the eloqgate tube, within the dongate 

tube or along side but not surrounding the elongate tube, whereb the braided tube comprises 
strands which move independendy relative to each odier. 

27. A probe assembly, comprismg: 

30 an elongate tube for insertion into a bo^ cavity and 

a collapsible braided tube oonq[>risii« a braid, coupled to the elongate tube, widiin the 
elongate tube or along side but not sunounding the elongate tube, whecem die braided tube 
may be collapsed into a closed state and reopened into an opened state. 
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